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DISCOURSE 


COMETS. 


Containing, a brief Deſcription of the True 


SYSTEM of the WORLD, 


AND 


* 


An Enumeration of all the DIScoOVERIES which 


have been yet made concerning thoſe TEMPORARY 


APPEARANCES, 
With reſpect to their : 


ORBITS, MAGNITUDES, 
FORMS, DISTANCES, 
VELOCITY, TAILS, Sr. 


Particularly that whoſe Return is expected in this 
or the following Y E AR. 
Extracted from the Writings of 


SIR ISAAC NEW TON, 


| and other Aſtronomers. 
To whih is added, 


The Opinion of that illuſtrious Author, concerning 
the Uſe of Cours, the Origin of MATTER ; and his 
Definition of the SUPREME BEING of the UNIVERSE. 


Collected by J. L. CO WLEY, MATHEMATICIAN. 


« The time will be, when poſterity will wonder, that we 
«« were ignorant of things ſo plain: one will ariſe, who will 
« demonſtrate in what regions of ſpace the comets wander; 
« why they recede ſo far from the other planets ; how great, 
« and what ſort of bodies they are.” SENECA, 
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INTRODUCTION. 


*KX* HAT my readers may not be diſap- 
X  _ pointed in their expectations, with re- 
. (ve to the following ſheets I here 

WOE ee © Sk ip 
previouſly declare, that this little tract 
has no pretenſions to enlarge, or advance, 'any 
thing farther on this ſubje c, than what aſtronomi- 
cal writers have already obliged the world with : 
all that is here preſumed, is only a ſhort ex- 
tract of the principal diſcoveries, which have 
been hitherto made, relating to the true ſyſtem 
of the world, and particularly of thoſe tempo- 
rary appearances, commonly called blazing 
ſtars, as comprized in the writings of Sir Ifaac 
Newton, and other aſtronomers, delivered as 
free from mathematical expreſſions as poſlible ; 
chiefly meaning, to render the peruſal hereof, 
familiar to ſuch as are not qualified to compre- 
hend thoſe authors, who have more properly 
explained the planetary phenomena ; hoping 
hereby to remove and obliterate thoſe ground- 
leſs fears, and miſtaken notions, which minds 
unacquainted with a true idea of thoſe appear- 
ances, are apt to imbibe. Wherefore, this lit- 
tle piece is to be conſidered only as a collection 
of the real advances and improvements, which 
have been made in this part of aſtronomy. To 
5 a promiſe 
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i INTRODUCTION. 

promiſe any thing more on this ſubject, would 
be deceiving the reader, by perſuading him to 
expect what is not poſſible to be effected at this 
time. The lights which have been lately 
thrown upon the ſcience of aſtronomy, have 
greatly contributed towards its growing to a 
perfect ſtate of maturity: but the cometary 
motions are ſuch, that we cannot as yet expect 
to ſee this part of aſtronomy in that perfection, 
which we may reaſonably hope will be accom- 
pliſhed by the induſtry of ſucceeding aſtrono- 
mers, guided in their enquiries by the Newto- 
nian doctrine. IE 


The obſervations which have been already 
made, concerning thoſe. bodies, and the nature 
of their motions, are ſufficient to engage us, 
upon very rational principles, in a belief, that 
aſtronomers in future ages will as readily predict 
the time of a comet's appearance, as eclipſes 
are now foretold in theſe our days: but by rea- 
ſon of the cauſes hereafter mentioned, it will 
neceſſarily require a long ſpace of time, before 
this part of the ſcience can arrive to ſo great a 
degree of perfection; and, perhaps will hardly 
ever attain to that exact preciſion of time, to 
which the prediction of eclipſes is now arrived: 
but as to our ever being able to foretel what 
they portend, or naps any time when the 
events ſhall happen, of which they may be 
thought productive, any further, than what 1s 
hereafter ſet forth, does not appear at all likely 


to come more within the ſphere of an aſtrono- 
* 4 mer's 


INTRODUCTION ii 
mer's prophetic ſpirit, than is now in the reach 
of natural philoſophy, to aſſure us, where, or 
when, the next earthquake ſhall effect our 


d. 


In treating on a ſubject of this kind, ſome 
few technical terms belonging to the aſtrono- 
mical ſcience will naturally, and as it were, un- 
avoidably occur; but that theſe may prove no 
hindrance to the reader in peruſing and under- 
ſtanding what is contained in the following diſ- 
courſe, I thought it convenient to prefix a little 
GLos8ARY, or explanation, of all ſuch words, 
which ſeemed to me a little out of the way of 
thoſe who have not made aſtronomical writings 
their entertainment ; their information being 
principally the motive, that gave birth to the 
following theets.  - * 
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XPHELION, Aro, AyoctoN, 
are terms which ſignify that point of the 


orbit, in which the planet, or comet, is at its 
greateſt diſtance from the ſun. | 


PERIHELION, PERIGEE, PERIGEON, fig- 
nify that point which is neareſt, or at the. leaſt 
diſtance from the ſun, _ n 


a 2 | Mz AN 


iv The GLOSSARY. 

Mean DrsTANCE, is that point of the or- 
bit, in which the planet i is equi-diftant from the 
APHELION and PERIHELION points; and here 
the reader is to obſerve, that in the diſtances 
hereafter mentioned of the ſun, earth, moon, 
and other planets, it is the MEAN DIST ANCE, 

which is ſignified. | 


EccenTRICITY, fignifies the diſtance be- 
tween the ſun, and the center of the orbit, 
which the planet deſcribes about the ſun. 


Err1es1s, is a curve line, ſomewhat reſem- 
bling the out-line, or eireumference of a circle, 
but differs particularly i in this reſpect ; the circle 
is deſcribed from one center, but the BLLI PSIS 
has two: now, as theſe two centers are nearer 
"together, the more the ELLIPsSIs reſembles a 
circle, and the more it is different, as they are 
farther off, the ECCENTRICITY being leſs in 
the former caſe, and greater in the latter. 


The two centers of an ELLIPSIS, are called 
its FOCUSSES, Or FOCITI, 


The. longeſt diameter of an ELLIPs1s, is 
called TRANSVERSE DIAMETER; and a line 
croſſing it perpendicularly in the middle, is cal- 
led the the ſhorteſt, or conjJUuGATE DIA- 
METER, | 


The pcint where the TRANSVERsE and CON- 
JUGATE DIAMETERS interſect each other, is 


the common center of the ELLIPsI1s. 
A line 
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ww 


A line drawn hioagh the pocus — 
cular to the TRANSVERSE, is called the 


LATUS RECTUM, or right parameter; it is 
N 7 30 


"RF 7 


To illuſtrate this more ü let the CURVE 
LINE, ADB E, re- 
reſent the orbit, or 
track in the keavetss' de- 
ſcribed by a body mov- 
ing round the ſun, at 8. A 
Then, S Core ny» 
the ECCENTRICITY of 


that orbit. S and F, 


are the Focii: A B, | 

the TRANSVERSE DIAMETER. E D, the 
CONJUGATE. +C, the common center of the 
orbit. A line Aton from 8 to D, or E, ex- 


* 


of 


preſſes the MEAN DISTANCE. L F R, and 


LS R, are each the LA Tus RECTUM, or pa- 
rameter of that orbit. The whole ſpace, com- 
prehended by the curve LIN r, is s called the 
We of the orbit. a * 


Thus ſuppoſing Me CURVE LINE A DB E, 
to repreſent the orbit of the eatth, and 8, the 
place of the ſun ; then when the earth; Is 6 A, 
It is in its PERIN EL 10bJ when at B, it is in 
its APHELION ; and uten at either D or E, 
is at its MEAN DISTANCE : hence it appears, 
that the earth is not always at the fame dit 
tance from the ſun; for in December it is 

neareſt 


yi Te GLOSSARY. 


neareſt, being then at A, and farther off in 
June, as at B. Vet notwithſtanding, this is no 
contradiction to what we ſo conſtantly expe- 
rience, of being more affected with the heat 
of the ſun's rays in ſummer, than what we are 
in winter: for beſide our being expoſed in ſum- 
mer to the ſun's heat, twice as long as we are 
in the winter, the ſun's rays, when the earth 
is at B, fall more perpendicularly upon the 


' earth's ſurface, and have therefore more efficacy 
in heating the earth, than when in A, becauſe 
its rays then, by extending obliquely to the 


earth, are ſeparated and made to diverge from 
each other, paſs through a much greater por- 
tion of the earth's atmoſphere, and their power 
by that means greatly diminiſhed. = 


.  QuanTiITY oF MATTER, is the product 
which ariſes by multiplying the denfity, or 
weight of any body, by its. bulk, or magni- 
tude : thus of two bodies, if one is three times 
heavier than the other, and four times as big, 
its QUANTITY OF MATTER will then be 
twelve times as great; but if the denſity be the 


fame as before, and its magnitude only double, 


then its QUANTITY OF MATTER is only fix 
times greater, or half what it was before. 


Como CENTER oF GRAVITY, is a point 
ſo ſituated in the right line, ſuppoſed to join the 
centers of two, or more bodies, that its diſtance 
from there may be reciprocally propor- 
tional to the QUANT1TIES OF MATTER con- 

tained 


e 


The GLOSSARY. vil 
tained in thoſe bodies: thus, ſappoſe it were 
required to find the COMMON CENTER OP 
GRAVITY, between two bodies, whoſe diſtance 
is forty feet, one of them weighing twenty 
pounds, and the other five, then it will be. as 
twenty-five the total weight, is to forty, the 
diſtance, ſo is twenty; the weight of one body 
to thirty-two, the diſtance of the CENTER Oo 
GRAVITY from the other body; or, which 
is the fame, the diſtance multiplied by the 
weight of one of the bodies, and divided by 
the weight of both; the quotient gives the diſ- 
tance of the CENTER OF GRAVITY from the 
other body. Hence the denfities, and diftances 
of the ſun, planets, &c. being known, their 
COMMON CENTER OF GRAVITY is found to 
be very near where the ſun is placed; he is 
therefore ſaid to be the COMMON CENTER OF 
GRAVITY, to our ſyſtem. 


Disc, is that flat circular plane, which we 
obſerve in looking at the ſun or moon ; for al- 
though they are in reality ſpheres, or large glo- 
bular bodies, yet they appear to us as plane 12 
faces. The diameters of theſe circular p1scs, 
aſtronomers conceive as divided into twelve 
equal parts, which they call p1G1Ts, and there- 
by denominate the quantity of any ſolar or 
lunar eclipſe. 


APPARENT PLACE, is that which any tar, 
or planet, &c. appears to have in the heavens, 


when viewed by us on the ſurface of the earth, 


and 


FEST 


— Ee. ES 


l 


CS des 


* 


and differs from that which is its true, or real 
place, as ſeen from the earth's center, except 
when the ſtar, &c. is in the vertex, or point in 


the heavens, perpendicular to the earth's center. 


PARALLAx, or PARALLACTIC ANGLE, is 
the difference between the true and APPARENT 
PLACE, of any ſtar, planet, &c. which is no- 
thing at the vertex, but encreaſes as it comes 
nearer the horizon; the horizontalparallax being 


the greateſt of all. 


_ Het1ocenTRIC, is a term uſed to ſignify 


: 


the place of a ſtar, planet, &c. as ſeen from 


the ſun. 


GEOCEN ny ſignifies the fame, only ſuppoſes 
the ſpectator fituated on the earth. 


PERIODICAL REvoLuTION, is the time 
which a. planet takes in performing its courſe 
round the ſun ; it is alſo uſed for the time of a 


ſecondary going round its primary, as the moon 
round the earth, 7 1 


0C 38 


SvYNODICAL REVOLUTION, is the time 
which the moon takes, in going from one con- 
junction to another, this exceeds her PER10DI- 
CAL REVOLUTION, upon account of the earth's 
annual motion round the ſun, 
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A BRIEF 
DISCOURSE 


ON THE 


SYSTEM of the W OR LD, 


And particularly the 


COMETS, 


yl ket the true ſyſtem of the world is to 
I be underſtood, that which deſcribes 
— earth and other planets, as mov- 
1 ing peer — _—_ - —* which 
are elliptical, but ſo little eccentric, 
e that their difference from a circle is 
not very great; the ſun being the center of their ſe- 
veral motions, and placed in the lower focus of their 
orbits. It is ſometimes called the Solar ſyſtem, ſome- 

times the Planetary ſyſtem ; and ſometimes the 
thagorean and Copernican ſyſtem. It is called the 
B Copernican 


(2) 

Copernican ſyſtem, becauſe revived, Ai credit 
greatly reſtored by Copernicus, a native of Thorne, 
in Pruſſia, who flouriſhed about the year 19536: 
this opinion of the earth, and reſt of the planets 
revolving round the ſun, is of very early date, 
and was taught by Pythagoras, about 578 years 
before Chriſt ; nor was he thought to be the firſt 
inventor, but rather that he learned it of the Egyp- 
tians, who were very early obſervers of the hea- 
venly bodies; and were we to follow the opinion 
which ſome learned; men ſeem to entertain, we 
might attribute its invention to Abraham ; who, 
as they aſſert, invented and taught the Egyptians 
the ſciences of geometry and aſtronomy, at the time 
when he went from Ur of the Chaldees. But how- 
ever that may be, there are no footſteps whereby 
it may be traced, as having been ſo properly es ex- 
plained as it is in theſe our days. 


Not to tire my reader. with a deſcription of the 
ſeveral different hypotheſes, which have been con- 
trived for accounting for the celeſtial phenomena, 
they being now generally exploded, as falſe and 
inconſiſtent, ſhall rather proceed to give a ſhort 
deſcription of this ſyſtem, as explained and demon- 
ſtrated by Sir Iſaac N ewton. 


| This ſyſtem conſiſts of 16 large maſſes, or bo- 
dies of an opaque terreſtrial ſubſtance, excluſive of 
the ſun, comets, and fixed ſtars ; are of different 
magnitudes, at different diſtances from the ſun, 
and have different periodical revolutions. Thoſe 
which are neareſt the ſun, perform their revoluti- 
ons in the leaſt time, and deſcribe the ſmalleſt or- 
- bits. And thoſe whoſe diſtance is greater, require 
more time, and deſcribe larger circuits, in 

proportion to their remoteneſs from the ſun, and 
their quantity of matter. The 


(39) 


The fun is placed ſo near the common center 
of gravity to the whole fyſtem, that no error ariſes 
from conſidering him as in the center of the pla- 
netary orbs. It is the ſun that diffuſes light and 
heat to the planets, they being all opaque bodies, 
which have no light of their own. The planets are di- 
ſtinguiſhed into primary and ſecondary, the primary 
revolve about the fun, and the ſecondary all the 
while turn round the primary, each attending its 
own primary planet reſpectively. The names of 


the primary planets are Mercury, Venus, Earth, 


Jupiter and Saturn. Of theſe there are only the 
Earth, Jupiter, and Saturn, which have yet been 
found to have any ſecondaries attending them: 
theſe ſecondaries are alſo called Moons, or Satellites. 
The Earth has only one Moon, or Satellite, revolv- 
ing round it; but Jupiter has four, and Saturn five: 
wherefore there are ſix primary planets, and ten 
| ſecondary ones. | 


Mercury is the neareſt planet to the ſun, and per- 
forms its courſe round him in 87 days 23 hours, 
which is the length of the year to the inhabitants 
of that planet, if there be any there, and they 
compute their time as we do on our earth ; its di- 
ſtance from the ſun is counted 32 millions of miles; 
is ſeldom ſeen, becauſe of its nearneſs to the great 
fountain of light; but often makes tranſits over 
the ſun's diſc ; the next viſible one at London, will 
be Nov. 12, 1782, at 44 minutes after 3 in the 


afternoon ; will then appear like a ſpot upon his 
ſurfagetso: = 4s | 


Venus is the next neareſt planet to the ſun, and 
makes it round in 224 days, 17 hours; is 59 millions 
of miles from the ſun, and about 22 millions from 

B 3 | the 
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(4) 
the earth. This planet, when on the welt ſide of the 
ſun, is amorning ſtartous; but whenon'the eaſt ſide, 
becomes our evening ſtar. On June, 6, 1761, at 55 
minutes after 5 in the morning, Venus will make a 


| _ over the ſun's diſc, and appear like a ſpot upon 
| his ſurface, which if clouds do not prevent, will 
| enable aſtronomers to aſſign the the true diſtances 7 


| . between the ſun and planets to greater exactneſs 4 
| than can at this time be boaſted of. Theſe two 4 
planets, Mercury and Venus, are alſo called inferior 1 
planets, being ſituated lower than the Earth, and 4 
having their orbits contained within the Earth's 2 


The next higher planet from the ſun is our Earth, 4 


whoſe diſtance is reckoned 81 millions of miles, Þ 
the time of its revolution round the ſun 365 days, - 5 
6 hours, nearly, and has beſides a diurnal motion 
round its axis every 24 hours, thereby occaſioning 
our day and night. We have alſo one moon, which 
accompanies and revolves round the earth, during 
its annual progreſs round the ſun, at the diſtance 
of 240 thouſand miles; performs its ſynodical re- 
volution, in about 29 days and a half; but its pe» 
riodical circuit is not quite 28 day. 


The reſt of the planets are higher up in the hea- 
vens, and are therefore called ſuperior planets; of 
which the neareſt to the earth is Mars, whoſe di- 
ſtance from the ſun is 123 millions of miles; is 
therefore 42 millions of miles higher up in the ſy- 
ſtem than our earth, makes its revolution in one 
year, 322 days and 17 hours, is only a fourth part 
ſo large as the earth. 


Next above Mars is Jupiter, whoſe diſtance 
from the ſun is 424 millions of miles; the time of 
its period 11 years 313 days, 15 hours; diſtant 

| from 


(5) 
from the earth 343 millions of miles; and has 
4 moons or ſatellites revolving round him at diffe- 
rent diſtances, and different periods. The inner- 
moſt or neareſt to him, performs its courſe round 
him, in 1 day, 18 hours, 36 minutes, at the diſtance 
of 229 thouſand, 150 miles. 


The ſecond goes round in 3 days, 13 hours, 15 
minutes, at the diſtance of 363 thouſand, 945 miles. 


The third moves round in 7 days, 3 hours, 59g 
minutes, at the diſtance of 317 thouſand 617 miles. 


And the fourth, or outermoſt, in 16 days, 18 
hours, 30 minutes, diſtant from Jupiter, 1 million, 
24 thouſand, 439 miles. 


And next above Jupiter is Saturn, the higheſt 
planet that is yet known to our Syſtem, goes round 
the ſun in 29 years, 167 days, 10 hours, at the 
diſtance of 777 millions of miles from the ſun, 
and 696 millions of miles above the Earth. About 
this planet there revolve 5 moons; that which is 
neareſt to Saturn compleats its courſe in 1 day, 
21 hours and 19 minutes, is at the diſtance of 266 
thouſand 854 miles, | 


And the next to that, goes round in 2 days 17 
hours, 40 minutes, at the diſtance of 343 thouſand 
and 99 miles. 


The third performs its round in 4 days, 12 hours, 


23 minutes, at the diſtance of 457 thouſand, 465 
miles. 


The fourth goes its period in 15 days, 22 hours, 
41 minutes, at the diſtance of one milllion, 97 thou- 
ſand, 917 miles. 

And 


(6) 


And the fifth, or outermoſt Satellite, makes its 
revolution in 79 days, 7 hours, 48 minutes, 'at the 
diſtance of 3 millions, 293 thouſand, 751 miles. 


The ſun is ſuppoſed to be 116 times greater than 
all the planets put together, and 500 thouſand 
times greater than our Earth. That Jupiter is the 
biggeſt of all the planets, even bigger than all 
the others put together, and 3000 times bigger 
than the earth; but is yet 160 times leſs than the 
ſun. The ſun contains 1033 times more matter than 
is contained in Jupiter. Saturn is 400 times leſs 
than the ſun, and its quantity of matter 2400 times 
leſs. Venus and the Earth are much of the ſame 
magnitude with each other, but Mercury and 
Mars are each of them leſs. 


The ſecondary. planets were unknown to aſtro- 
nomers till about the year 1610, when thoſe be- 
longing to Jupiter were diſcovered by Gallileus, who 
firſt invented the Teleſcope; afterwards Mr. Huy- 
gens, in the year 1655 diſcovered a ſatellite belong- 
ing to Saturn, which is now reckoned the fourth ; 
and afterwards, about the year 1671, Caſſini diſ- 
covered the firſt, ſecond, third and fifth, 


The motions of the planets, both primary and 
ſecondary, as now explained and demonſtrated from 
the Newtonian principles, have all the graces of 
harmony and ſimplicity ; the whole ſyſtem being 
actuated and governed by one univerſal and im- 
mutable law. The primary planets revolve round 
the ſun in ſuch a manner, that the ſquares of their 
periodical times are proportional to. the cubes of their 
mean diſtances from the ſun; the ſame likewiſe ob- 
tains among the ſecondaries, with reſpect to the 

primaries 


% 

of 
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(7) 
primaries, which they regard as the center of their 


C33 


| Theſe bodies, are ated upon, by 3 


and oppoſite powers, one, endeavouring to draw 
them towards the ſun, which-is called their central 
or centripetal force; and the other at the ſame 
time urging them to recede therefrom, called the 
repulſive or . centrifugal force; and theſe two 
powers are ſo duly proportioned as to preſerve and 
retain them in their orbits, in which they freely 
move with wonderful regularity and rapidity. 


Mercury is ſaid to move at the rate of 96 thou- 
ſand 322 miles in an hour; Venus at the rate of 
68 thouſand 776; the Earth 58 thouſand and 803 
Mars 46 thouſand 762; Jupiter 25 thouſand 5435 
and Saturn at the rate of 18 thouſand 910. 


It is ſuppoſed that if the centrifugal force were 


taken away, and the planets left entirely to the 
action of the centripetal power, they would all be 
drawn into the ſun, as follows, Mercury in the 
ſpace of 15 days 13 hours; Venus in 39 days 17 
hours; the Earth in 64 days 10 hours; Mars in 
121 days; Jupiter in 290 3 and Saturn in 767, or 
little more than 2 years. 18 00 


Beſides the opaque bodies already ſpoken of, the 
firmament of heaven is wonderfully beſpangled 
with an infinite number of ſtars. If we conſider 
the ſtars only as being the moſt remarkable and as 


moſt frequently viſible, ſuch as aſtronomers have 
diſtinguiſhed into fix different magnitudes, whoſe 
latitudes, longitudes, deglinations, and right aſcen- 
ſions, &c. are determined, we ſhall find, that by 
the moſt enlarged. computations yet made, their 


number 
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number is little more than 3 thouſand ; but if we 
conſider them with reſpect to their abſolute num- 
ber, we cannot but allow that they exceed the 
bounds of human comprehenſion. The teleſco 

diſcovers a vaſt number of ſtars inviſible to the 
naked eye. In only the ſpace between the girdle wo 
and ſword of Orion, at leaſt 80 ſtars have been 9 
ſeen, and taking in about a degree's ſpace of the 
conſtellation, there's above 500, ſo that in the 
whole conſtellation there is, according to Gallileus, 
at leaſt 62 thouſand 5 hundred ſtars, altho* the 
naked eye cannot diſcern above 63. And 'tis very _* 
rational to believe, that the galaxy or milky way, N 
is only an aſſemblage of a prodigious number of 
ſtars; but arguments are not wanting, to prove 4 
the number of ſtars more than man can enumerate, 
when viewed in this light. os F 
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Becauſe the ſtars appear as being always at the 
fame diſtance from each other, they are ſaid to be 
fixed, but this appellation is not to be underſtood 
as denying them to have a motion peculiar to them- 
ſelves, but rather as one of the diſtinguiſhing cha. .h- 
racteriſtics by which they are known from the ey 
planets, which are denominated wandering ſtars, 
from being at different times at variable diſtances 
from each other. 2 


The fixed ſtars are diſtinguiſhed into ſix degrees 
of magnitude, thoſe which appear the biggeſt and 
the brighteſt are ranked in the firſt degree, and ſo 
on to the ſixth; all ſtars leſs than thoſe of the 
ſixth magnitude are called teleſcopial ſtars, as 
being to be ſeen only by that inſtrument. This 
difference in the apparent magnitude of the fixed 
ſtars, is ſuppoſed to be occaſioned by their diffe- 
rent diſtances. They are thought to ſhine _ 

7 Wit 


," 
by” 


with its own native light, each being of the ſame 
nature as our ſun, and performing the ſame office 
to a ſyſtem of planets, ſimilar to what we obſerve 
in our own. Mathematical knowledge greatly 
contributes to the ſtrengthening of this conjecture, 
by its aſſurances, that if our ſun was removed to 
the ſame height as the fixed ſtars, it would appear 
and be numbered as one of them. Their diſtance 
from each other is ſuch, as cannot be conceiv- 
ed, without raiſing in our minds a moſt amaz- 
ing idea of that auguſt magnificence, and infinite 
wiſdom, which is ſo marvellouſly conſpicuous in all 
that we contemplate. By the microſcope we are 
aſtoniſned at the diminutive ſize of inſects, and their 
internal organs; ſo minute are thoſe ſmall produc- 
tions, that a ſudden tranſition from them to our- 
ſelves, creates in us the conceit of being Co- 
loſſus's of a mighty magnitude; but when we 
apply the teleſcope to its proper uſe, it brings 
to us ſuch ideas of our littleneſs, that we can 
ſcarce eſteem ourſelves a viſible part of the crea- 
tion. | | 


When we confider the immenſe magnitudes, and 
diſtances of the fixed ſtars, we have yet ſtronger 


. conceptions of our own diminutiveneſs; for our 


earth, tho* it be 25,020 miles in circumference, 


will appear only as a point, if ſeen from the ſun. 
And, although the diameter of its orbit is 162 


millions of miles: and yet it were ſuppoſed 
to be folid, or that the earth were of the 
ſame dimenſions, it would, even then, appear 


no bigger than it does now to the ſun, if view- 


ed from the neareſt fixed ſtar : for they are, 
at leaſt, 400 thouſand times farther from us than 
we are from the ſun, that is 400 thouſand times 81 
millions of miles, Nor is this to be thought the 

C utmoſt 
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utmoſt extent between the earth and ſtars; for it 
ſo far exceeds our comprehenſion, that we can ſet 
no bounds, either to their number or diſtance. 
Huygens has even conjectured that ſome of them 
are at ſo great a diſtance, that their light has not 
reached our earth ſince the creation, and light moves 
thro' eight millions, 100 thouſand miles in one 
minute, reckoning ten minutes for the time of 
its paſſage from the ſun to us, which by ſome is 
thought to be effected in ſeven or eight. | 


But, altho' it is acknowledged that the ſtars are 
innumerable, yet we ſhall deceive ourſelves if we 
think all are ſtars which ſeem to preſent themſelves 
to our view on a clear winter's evening ; they in- 
deed appear as ſuch, but *tis a deception of our 
fight, which ariſes from their vehement ſcintillation 
and ſtrong twinkling, for when they are viewed 
diſtinctly and reduced to a regular order, not one 
will be ſeen but what is to be found among the 
3000 inſerted in Flamſteed's catalogue; for all that 
are viſible to us are there contained, and even 
ſome that cannot be ſeen without a teleſcope. And 
it is but very ſeldom that a good eye can reckon in 
the heavens more than 80 or 100 together ; for if 
we take a large celeſtial globe, and compare it with 
the heavens, we ſhall rarely ſee a ſtar there, but 
what 1s depicted on the globe. | 8 


This imperfect ſketch of the mundane ſyſtem, 
I think ſufficient to perſuade us, that to conſider 
our earth as the only habitable planet, would be 
derogating from thoſe auguſt and magnificent 
ideas, which the amazing amplitude of the uni- 
verſe muſt neceſſarily excite in every contempla- 
tive mind: in every part of the creation, there ap- 
pears an admirable manifeſtation of infinite — 
an 


(17) 

and power; every thing ſuited to its proper pur- 
poſe, or as philoſophers ſay, ** nature does nothing 
« jn vain;” it cannot therefore be thought con- 
ſiſtent with the wiſdom of the divinity, to ſuppoſe 
that ſuch a prodigious number of bodies, as we 
are aſſured the heavens contain, ſhould be created 
for no other ends than what may be attributed to 
our eartn. = 1” 0 


- 
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The great agreement which appears in the ſub- 
ſtances and other circumſtances of the earth, 
moon, and other planets, renders it highly 
probable, that they. are all likewiſe inhabited by 
beings ſuited to the compoſition and fituation of 
thoſe reſpective maſſes. 

The greater degree of heat which Mercury's vi- 
cinity to the ſun ; or the more intenſe cold to which 
Saturn may be ſubje& by its remoteneſs, beyond 
what we here experience, is no argument againſt the 
conjecture. | 


Hiſtory well aſſures us, that in the more imper- 
fect ſtate of geography, when our planet was leſs 
known than it is at preſent, the greater part of it 
was thought to be uninhabitable ; the torrid zone was 
deemed too hot, and the two frigid zones too cold; 
ſo that only the two temperate zones were allowed 
inhabitants; but there is nothing of which we are 
more certain, than that theſe were wrong opinions. 
To make beings ſuitable to inhabit the ſeveral pla- 
nets, or even the ſun itſelf, cannot be thought too 
hard for omnipotency to effect. 


The fixed ſtars ſhine with their own native light, 
and are placed at ſuch immenſe diftances from each 
other; that they may with great propriety, be 

C-Y ſuppoſed 
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ſuppoſed ſo many ſuns, each affording light, heat, 
and all the other offices of a ſun, to a ſyſtem of 
habitable -planets, thereby making an infinite num- 
ber of worlds. To, ſuch as have not betn accuſ- 
tomed to think any farther of the uniyerſe, than 
4s compoſed only of our earth, with the: moon, 
ftars and planets, ſerving only to enlighten and 
adorn the expanſe of heaven, ſuch philoſophical 
conjectures as theſe, will probably appear extra- 
vagantly romantic and imaginary; but a Jittle ex- 
curſion into the aſtronomical ſcience, will in ſome 
meaſure leſſen their prejudices, and forbid their 
condemning them as irrational, at leaſt ; eſpecially 
if they conſider that infinite productions are not in- 
compatible; but rather, the neceſſary conſequences 
of infinite power, we will therefore here conclude, 
that there are worlds without end; and hence 
proceed to explain another fort of bodies called 
comets, that are ſometimes obſerved to appear in 
our ſyſtem, which is the chief ſcope and deſign of 
this diſcourſe. i 


The ancients varied greatly in their opinions, 
concerning the ſubſtance, ſituation and motions of 
the comets. Some ſuppoſed a comet to be only a 
meer appearance, made either by the reflection or 
refraction of the ſun's beams, as having no ſub- 
ſtance real or diſtinct, from other celeſtiab bodies. 
Others conceited them to be fiery meteors, gene- 
rated of copious exhalations drawn from our ter- 
raqueous globe; that being elevated to the higher 
regions of the air, and there taking fire, continued 
their appearance, ſo long as the ſulphureous mat- 
ter contained in them continued to burn or ſhine. 
And others have imagined, that they were ordain- 
ed to be of frightful forms, in order to admoniſh 
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and. terrify mankind; were therefore looked von 
as is dreadful Pg of ſome Ng calamity. | 


10 ſupport thoſe ————— conjectures,” all 
the remarkable occurrences which moſt. immedi- 


ately ſucceeded/a comet's apparition, were counted 


as the effects of its baneful influence: thus, the 
death of the duke of Lorraine; the great war which 
happened between the Swedes and the Danes, be- 


ing the moſt fingular..events noticed after the co- 


which appeared in 1607, were therefore 
er the effects, or as being foretold by that 
comet. The ſame ſurmiſes obtained, with reſpect 
to other comets which appeared: 122 becauſe 
Ann, Queen of England, the emperor Matthias, 
and the empreſs of Germany died ſoon after; the 
deaths of thoſe great perſonages, were thought to 
be effected or predicted by comet. Theſe 
and many other ſuch. inſtances were collected as 
corroborative circumſtances, for ſupporting the 
of conſidering the comets” as ominous 
meſſengers of che future evils, or mutations which 
were to happen on earth: but the vanity of theſt 
conjectures, is from experience ſufficiently mani- 
feſt; and obſervations do abundantly teſtify, ye 
the verity of this opinion: for wars, famines, 
lences, the death of princes, and other fuch: like 
remarkable events have happened at ſuch times, 
as could not with any ey be IR o che 
influence of a comet. TESTS ; 


Altho' indeed the ancients were for the moſt 
part ignorant of the courſe and ſubſtance of the 
comets, yet there were ſome among them that 
conceived them to be bodies different from the 
reſt of the planets, who ſuppoſed them to be placed 
in the Wanne regions, higher than the moon; 
for 


| LF -- 
for the Pythagoreans and all the Italian philiſophers 
deſcribed the comets as a kind of planets or wan- 
dering ſtars, as diſappearing, and then after a long 
ſpace of time, made their appearance again. Ari- 
ſto tle affirms, that Hippocrates Chios, was alſo of 
this opinion; and Seneca ſays, that it was ſuſ- 
pected by Democritus, that there were many ſtars, 
meaning comets; having their own peculiar mo- 
tion, but had no knowledge of their number, nor 
their courſe in the heavens." And tis affirmed, 
that the Chaldeans reckoned the comets in the 
number of wandering ſtars, and that they alſo knew 
their courſes : and Seneca himſelf. ſays, I can- 1 
not believe that a comet is a fire ſuddenly kind- 4 
< led, but that it ought to be ranked among the 1 
<-eternal works of nature; that it has its: proper 4 
place, and is not eaſily moved from thence'; 4 
goes its courſe, and is not extinguiſhed, but 
« runs on beyond our fight.” To theſe rational 
conjectures, Re adds this prophetic declaration, 
The time will come, wherein thoſe things which 
c are now hid from us, will be diſcovered ; which 
00 obſervation, and the diligence of after ages will 
find out; for it is not one age that is ſufficient 
for ſuch great matters. The time will be, when 
“ poſterity will wonder, that we were ignorant of 
things ſo plain: one will ariſe, who will de- 
<. monſtrate in what region of ſpace the comets 
« wander, why they recede ſo far from the other pla- 
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nets, how great, and what ſort of bodies they are, 


This account of : comets is very congruous to 
that which the moderns have ſince eſtabliſhed ; and 
Seneca's [prophecy is fully compleated in the il- 
luſtrious Sir Iſaac Newton, whoſe accurate labours 
on the planetary ſyſtem, aided by the immutable 
truths of geometry, have founded the ſcience of 

aſtronomy 
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(15) 
aſtronomy on ſuch a ſolid foundation, as ſhall en- 
dure to all eternity. 1175 


That the comets are not generated and confined 
within the bounds of our terreſtrial atmoſphere, 
as the whole ſect of peripatetics would inſiſt, not- 
witſtanding all that Seneca could urge to the con- 
trary, appears evident, for it is inconteſtably certain, 
that comets are viſible at the ſame inſtant of time, 
to different ſpectators reſiding on very diſtant 
parts of the earth; which could not be, if they 
were ſo low as to be within the body of air which 
ſurrounds this earth, whoſe height does not ex- 
ceed 45 or 50 miles at the moſt. So far is it from 
being probable, that their ſituation is ſo near the 
earth, that it is plainly demonſtrable they are 
higher than the moon; for if two obſervers on 
diſtant parts of the earth, obſerve at the ſame 
time the diſtance of the moon, each from the 
fame fixed ſtar, to one of them ſhe will appear as 
being nearer to that ſtar, than what ſhe does to 
the other; but if inſtead of the moon, a comet is 
viewed in the ſame manner, its diſtance will appear 
as being the ſame to both ſpectators ; therefore, 
its altitude in the heavenly regions, is conſequent- 
ly greater than that of the moon. As a farther 
illuſtration and proof of this, let the circle U P E, 
repreſent the earth. Let U repreſent the caſtle of 
Uraneborgh, P the city of Prague, capital of Bo- 
hemia, and C the comet. | 


Theſe two places differ 6. degrees in their la- 
titude, and a comet was obſerved from both theſe 
places at the ſame time, by Tycho Brahe, from 
his obſervatory then in Uraneborgh, and alſo by 
Hagecius, at Prague ; both computed its diſtance 
from the ſame fixed ſtar called Vultur, and the 

| | diſtance 
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diſtance appeared the ſame to * thus ; ; — 
the region of the fixed „ 
ſtars to be repreſented by | Þ 
the arc VF GS; then | IT 
the comet ſeen by Tycho | 4 
at U, appeared among | 
the ſtars at G, and at 
the ſame time being ſeen 
by Hagecius at P, its 
apparent place to him 
was at F; in the for- : 
mer caſe its diſtance == 
from the Vultur, or ſtar 
whoſe place is at V, was the arc v G; but in the 
latter, its diſtance from the ſame ſtar is defined by 
the arc VF. 


. 
— 1 


Now the arc V F, is leſſer than the arc v G, 
yet notwithſtanding this the comet appeared to both 
obſervers, as being at the ſame diſtance from V; 
therefore, the ares V F and V G, were apparently 
equal; the comet's diſtance was therefore fo great, 
that the arc F G, which is the difference between 
V F and V G, became imperceptible; wherefore 
the comet was much higher than the moon, for the 
moon being obſerved in like manner, appears to 


diſtant ſpectators at different diſtances, when eſti · 


mated from the ſame ſtar. 


Aſtronomy is now arrived to that degree of 
perfection, and the celeſtial bodies and their 
motions, are ſo well underſtood, as plainly evince, 
that eclipſes are no other chan ordinary and 
unavoidable conſequences, neceſſarily reſulting 
from their diſpoſition, and the laws which 
the divine being has ordained for govern- 
ing and regulating their ſeveral revolutions ; 

. | an 
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and that in every annual revolution of the earth 
about the ſun, there muſt always have been two 
eclipſes at leaſt, occaſioned by means of the lunar 


and terreſtial motions, and that no year can pro- 


duce more than fix ; yet ſuch was the ſtate of the 
aſtronomical ſcience in former ages, that till the 
time of Thales, the Mileſian aſtronomer, the true 
reaſon of theſe obſcurations was unknown ; and 
the ſuperſtition of thoſe times denounced them to _ 
be portentous of great and malevolent effects. 


Theſe conjectures were carried to great heights ; 
and books wrote pretending to deſcribe the re- 
ſpective parts of the earth, = which the 
ill effects of any particular eclipſe were deſtined; 
aſſerting alſo, that the effects ariſing from an eclipſe 
of the ſun, continued for as many years as the 
eclipſe laſted hours; but thoſe produced by an 
eclipſe of the moon, were allowed to endure but 
only ſo many months, which ill- grounded fallacies 
are now juſtly exploded. | 


.. Ricciolus in his Almageſt, relates a ſtory of Co- 

lumbus, as being drove on ſhore on the iſland of Ja- 
maica in 1493, and that being there diſtreſſed and 
unpitied by the barbarian inhabitants, threatned 
that he would afflict them with a plague ; aſſur- 
ing them, as a ſign of his power, that on a cer- 
tain day the ſun ſhould be darkened ; which by 
an eclipſe was effected on the day he aſſigned : 
their ignorance, and his ſkill in aſtronomy, proved 
advantageous to him, and wrought that terror in 
their minds, as made them vie with each other, 
who ſhould firſt and moſt oblige him, - 


In ſuch an inſtance as this, I think Columbus 
was juſtifiable ; but that the ſpirit of conjecturing. 
and promulging fearful divinations, ſhould now 
| D be 
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be entertained among us, and the face of ſcience 
be again covered with a veil of fuperſtition and 
_ doubtful hypotheſes, grounded on vague and un- 
certain notions, does not appear to me confiſtent 
with the rules of Baze l enquiries? 8 
Earthquakes and blazing ſtars are phenomena 
which generally ſpread terror and amazement. 
The former wherever they are felt produce a con- 
ſternation ; and the latter, whenever they are ſeen 
afford ſuch a ſingular appearance, as affects the 
ſpectators with wonder and aſtoniſhment. Hiſtory 
affords us many, and ſome of them very recent 
and melancholy inſtances, in which the earth has 
been terribly convulſed, and many of its inhabi- 
tants ſaddenly deſtroyed ; and from ſimilar cauſes 
violent and dreadful diſaſters have been effected by 
lightning; nor are we without many examples of 
prodigious calamities, which a boiſterous agitation 
of our atmoſphere has often occaſioned. * Theſe 
affecting terrors are general incidents, to which, 
as inhabitants of this earth, we are conſtantly ex- 
poſed : and ſurely they are ſufficiently alarming, as 
not to require an augmentation from any fanciful 
conjectures, unſupported by either reaſon or ex- 
eriencę. | | | 


That comets are not to be conſidered as deftruc» 
tive, but rather as conſervators of the planetary 
ſyſtem ; created by the great author of the world, 
for the uſeful purpoſes of ſupplying heat and 
light, to ſuch other bodies as are, by their remote 
diſtance from the ſun, in need of ſuch reinforce- 
ments, was the opinion of that ſagacious aſtrono- 
mer Sir Iſaac Newton, and alſo appears. moſt 
agreeable to the phenomena, which their motions 
diſcover. For thoſe bodies are obſerved to croſs 


the planetary orbs, in all manner of directions, 
ws alcend 
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aſcend beyond. the orb of Saturn, the higheſt pla: 
net known to us, and from thence run far into 
infinite ſpace; They are likewiſe ſolid opaque bo- 
dies, hoſe ſubſtance is probably ſimilar to that 
of our earth, moon, and other planets, but ex- 
ceeding them in their denſity, That the comets ar 
of prodigious denſity, is indicated by the nature of 
the office to which they are aſſigned : for they being 
to convey the heat to diſtant regions, which they re- 
ceive from the ſun, ought. to be of ſufficient ſo- 
lidity for receiving and retaining heat; and that 
their . denſity is greatly ſuperior to that of our 
earth, or any other ſubſtance known to us, is 
ſufficiently evident from the great intenſity of heat, 
which they muſt need imbibe at their approtch to 
the ſun; ſome of them eſpecially, as for inſtance, 
the comet which was ſeen in 1680, was ſo near 
the ſun, hen at its leaſt diſtance therefrom, as 
to be within about a ſixth part of the ſun's dia- 
meter from his ſurface, that is about 102 thouſand, 
204 miles, and muſt therefore have been violently 
heated. The heat which this comet imbibed by 
its vicinity to the ſun, Sir Iſaac has com- 
puted to be 2 thouſand times greater than the 
heat of red hot iron; the heat of red hot iron, 
he ſuppoſes to be three or four times greater than 
the heat of boiling water, and the heat of boiling 
water he computes. to be three times greater than 
that which dry earth receives from the ſun in ſum- 
mer. Wherefore the heat acquired by that comet 
was ſo intenſe, as is more than ſufficient to vitri- 
fy and and diſpel in vapour, any ſubſtance known 
to our terreſtrial habitation. And being thus 
heated, it will retain its heat a long while, for a 
globe of iron as large as our earth, being heated 
till thoroughly red hot, it would be 50 thouſand 
years before its heat would be all evaporated; and 
* comets 
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the higher regions. 


| (20) 

comets are but little leſs than the earth. The 
motions of comets are alſo governed and regulated 
by laws, which are ſimilar to thoſe, by which the 
ſeveral planets are retained in their reſpective or- 
bits, are wonderfully regular, and with the great- 
eſt freedom traverſe the planetary orbs, without 
ſuffering or cauſing any reſiſtance or diſturbance 


whatever. 


And it is farther remarkable in the cometary 
revolutions, that their orbits are ſo ordained, that 


when on account of their very ſlow motion, which 


they obſerve at their greateſt diſtance from the 
fun ; they by being there ſo long detained, might 


be liable to diſturbance, from their attracting or 


gravitating towards each other; that the harmony 
of their motions is wonderfully preſerved, by their 
obſervance of that law which enforces their moti- 
on, and diffuſes them over diſtant parts of the 
wide expanſe of infinite ſpace, being there com- 
pelled to recede from each other to ſuch diſtances, 
as effectually ſecures them from deſtroying 
each other, and that by thus receding to great 
diſtances, the only effect which their gravitations 
may be thought to produce, is only a ſmall acce- 
leration or retardation of their motions, when in 
thoſe points of their orbits, thereby occaſioning 
ſome uncertainty in predicting the exact time of 
their future appearance in our region. But when 
they deſcend ſo low, as to enter the ſphere of the 
planetary orbits, the velocity of their motions is 
ſeen continually to encreaſe, till they arrive at 
their neareſt acceſs to the ſun, where their motion 
acquires its greateſt rapidity, and the comet returns 
again with a very great, but decreafing velocity, 
appearing ſlow, as it diſappears, in aſcending into 


Every 
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Every comet moves in an orbit, whoſe plane is 
peculiar and diſtinct to itſelf ; wherefore different 
comets move in orbits which have different 
planes; but each comet conſtantly perſeveres to 
move in the plane of its own orbit. They move, 
as has been obſerved, in all manner of directions, 
and in different regions of the heavens; ſome ac- 
cording to the order of the ſigns, like the planets, 
from right to left ; others retrograde, or from 
left to right, contrary to the order of the ana 
ſome from north to ſouth, others from ſouth to 
north; in ſhort, their paths croſs one another in 
all kinds of directions: but ſo far as has been 
hitherto obſerved, they moſt chiefly frequent the 
Zodiac, and ſcarce ever attain to forty degrees 
heliocentric latitude, Hf © 


The comets and their orbits may be diſtinguiſh- 
ed ſeveral ways, viz. 1. By obſerving the courſe 
they take in their motion among the ſtars. 2. By 
taking their diameters when in perihelion. 3. By 
noting their poſition in the heavens, or diſtance 
from ſome known fixed ſtar, when in perihelion. 
4. Or they may be known by the proportion 
which their perihelion velocities bear to each other ; 
for that 8 gives the parameters of their 
orbits, parameter being always quadruple 
the perihelion diſtance : therefore when a comet is 
obſerved to have the ſame perihelion diſtance from- 
the ſame ſtar, an equal velocity when in perihelion, 
the ſame courſe among the ſtars, and alſo the 
ſame diameter when taken in the ſame points of its 
orbit, as one that was formerly obſerved in theſe ſe- 
veral particulars, they are ſtrong indications that 
it is one and the ſame comet: upon theſe accounts 
the comet ſeen in 1661, is ſuppoſed to be the ſame 


as that which before appeared in £532 ; for in all 
theſe 


( 22) 

theſe particulars there was a near agreement be- 
tween them; but till they were thus examined, 
were generally _— to * two ee co⸗ 

mts. F 
"By making ſuch obſervations as theſe, and = 
8 all the dimenſions of the orbits 
deduced from thoſe remarks, the number of co- 
mets may at laſt be determined; but on account 
of their long periods, aſtronomers have theſe op- 
portunities ſo ſeldom, that the perfection of this 
part of the ſcienee, muſt. be left to the induſtry 
of after ages, and will afford er rn oo 


; ages: Neve come. 


ITbe motion of a comet © being thus abrved; ci it 
will be no difficult matter to judge of the form off 
its orbit; ; for if the comet, when obſerved at the 
time and place where it hath the greateſt velocity, 

and at ninety degrees diſtance an each ſide of that 
place, the angular velocity be found at thoſe points 
to exceed the fourth part of its greateſt 1 
then its orbit is certainly an ellipſis, and its 

dical revolution will be very ſhort. But i bet 
angular velocity be exactly equal to a fourth of 
the greateſt, or ſo little differing from equality, 
that the variation may be reaſonably imputed to 
the inaccuracy of the obſervation, the orbit is then 
a very eccentric ellipſis; having its longeſt or tranſ-; 
verſe diameter greatly extended, and the time of its 
85 or return will then be very long. E 


But becauſe aſtronomical calculations, n 
upon very eccentric ellipſes, are tedious and com- 
Plex, and as the comets are viſible to us during on- 
Iy a very ſhort part of their revolution, and ſuch 
eccentric ellipſes being at their vertices nearly of the 


ent curvatute as a parabola; for the parabola. 
may 


4 23 ) * 
may be taken as an ellipſis, having its focii. at an 
infinite diſtance; it therefore follows, that the viſi- 
ble arc of a comet's orbit, may without any ſenfit 
— error, be taken as the Pars or" 2 
bola. 6 200 


1 And it is not at al * a the angular 
velocity ſhould be leſs than a fourth of the greats 
eſt ; for in ſuch a caſe, the orbit would be an hy- 

perbola, and the comet would then never more re- 
turn towards the ſun, but be for ever loſt to us by 
its excurſion into infinite Tpace. 1 7 * HO 


Comets often deſcend below the orbs of the in 
ferior planets, when they approach us in their peri- 

es and perihelions; as is evident from the increaſe 
of the ſplendor which their heads are ſeen to have 
at thoſe times. For the ſun's light, which Ylumi- 
nates a body, decreaſes as the diſtance of the body 
from the ſun. increaſes, and this diminution of light 
is found to be in a quadruplicate proportion of the 
diſtance ; that is, duplicate on account of the diſ- 
tance increaſing, and duplicate by reaſon of the 
magnitude of its apparent diameter growing leſs. 
Wherefore, by having the apparent diameter of a 
comet, and the quantity of its light, its diſtance 
will be found, by taking the diſtance of the comet, 
to the diſtance of a — in the direct proportion 
of their diameters, and the reciprocal Nee 
* of their lights. 


The diameters of the heads of comets * 
amount to more than 8 or 12 minutes, as far as ob- 
ſervations teſtify; and the nucleus, or central ſtar, 
only about a 1oth, or 1 5th part of that, are there- 
fore, generally ſpeaking, of much abour the ſame 
apparent magnitude as the planets, but their, 


light often equals, and ſometimes exceeds _ 
| 0 
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ne which joins the ſtars 
A and D, may paſs thro* 


d nd that alſo the line paſ- 
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have thought; for were they at that diſtance, they 


LS * 

of Saturn. It is therefore certain that every 
comet, when in its perihelion, is either be- 
low, or not far above Saturn, therefore they 
cannot be ſo remote as the fixed ſtars, which ſome 


=would not then be more illuminated than the 
Planets in our ſyſtem are by the light of the fixed 


ſtars. 


The courſe, or track in the heavens wherein a 
comet moves, may be eaſily traced by making 
choice of four ſtars, which are round about the 
comet, and ſo ſituated that the comet may be in the 
right lines which join the two oppoſite ſtars ; which, 
by holding a thread before the eye, and extending 
it over againſt the ſtars and comet, is eaſily effected; 
as for inſtance ; ſuppoſe | 
the place of the comet B 
to be at C, ſome where | 
between the four ſtars 
ABDE, and that the 


the body of the comet; 


ſing thro? the ſtars B and #7 Þ*: 5} 
E, may likewiſe paſs thro* the comet. This 
being done in the heavens, extend two threads up- 
on a celeſtial globe, thro? the ſtars A and D, and 
the other thro Þ and E; and the point where 
thoſe two threads interſect, is the place of the co- 
met at this time; and this being repeated daily, 
will exhibit the comet's courſe in the heavens, 
which will be found to be a great circle; for all 
the points thus marked upon the globe, will be in 
the circumference of a great circle: and having 
any two points of this circle, its inclination to the 
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the ecliptic; and the places of the nodes mm 
eaſily found, by ſtretching a thread thro* thoſe t 
points, and obſerving the point where it cuts the 3 
en | 1 
1 1 . 
0 we may otherwiſe obſerve its courſe, by 
ing daily obſervations of its diſtance from walls 
ed ſtars, whoſe latitudes and longitudes are x6 
from thoſe ſeveral diſtances, the reſpective place 5 
of the comet may be calculated, and theſe places 
marked upon the globe will ſhew the courſe, or —_—_— 
path of the comet in the heavens, to be a great _— 


is 1 . 3 ws 
P = 


circle, except only, the little variation ariſing ov 
from the motion of the earth, 3 


: ”, 4% 


The miſtaken notions which the ancient aſtrono _— 
mers entertained of comets, in conſidering then 
only as meteors, or bodies, compounded of cer- _—_ 
tain combuſtible matter, collected together in the 
region of air, and there conſuming gradually, oc: _—_—_ 
caſioned them to think it needleſs, to be exact in 

obſerving their courſes; contenting themſelves with 
ſaying, that! in. ſuch a year, appeared a comet of 

ſuch a magnitude; paſſing through ſuch and ſuch = 
conſtellations: Nor would they, perhaps, have left 
us even this imperfect account, had it not been 
for the fiction, which they held of their portending 
ſome future fatality. This deficiency of the anci- | 4 
ents, in not leaving us accurate obſervations, of the —_— 
comets which appeared in their time, occaſions tage 
preſent difficulty, in perteCting this part of aſtrono- 
my; no perdiction concerning the future appear- 
ance of a comet, having been yet verified by 


coo 


It is yet ſcarce two hundred years ſince comets: 
— been properly obſerved; in which time all the 
circumſtances attending the motions of about forty 

| E of 


0 \ 
1 


of them, have been diſcovered it is therefore no 


iodical revolutions are very long, by reaſon of 
_ eery flow motion, when in their aphelions, 
gat diſtance from the ſun. For example: 


BE: dee aphclion diſtance of a comet from the 
ds be one hundred times greater, than when 
TD its perihclion, then its aphelion velocity, will be 
een thouſand times leſs, than when in perihelion ; 
1 = eonſequently, if the comet when in perihelion, de- 
ceribes, or moves a degree in a day, it will take ten 
55 — = thouſand, days, or above twenty ſeven years, to 
move through a degree when in aphelion : There- 
ET. fore to determine the exact number of comets, and 
tue preciſe time of their appearing, is the work of 


* 3 5 Ne YL 
ET ages yet to come. 
8 j 


The ſhapes, or forms, which comets have aſ- 
= ſumed, are very different; for ſome have appeared 
in the form of a round diſh, of a bright ſhining 
= ſilver colour, mixed with gold, or amber colour; 
and ſome of this ſort: have been ſeen, not perfectly 
round, but rather reſembling a ſhield. - Others re- 
ſembling a tun; ſome of an oval form; and ſome 
BR like a barrel ſet upon one end; ſome like a horſe's 
ET mane, varying both in ſhape and figure; of theſe 
Pliny obferved ſome, and deſcribed them, as hav- 
ing a very ſwift motion, and as turning round 
= themſelves. Others have appeared like burning 
RR lamps, or torches, of ſeveral ſhapes, having their 
flame, or blaze, ſometimes carried upwards like a 
ſword. Some in the form of a dart or javelin ; 
ſome like a ſcymitar with a hilt ; ſome like a lance, 
with its ſtream of light very long, thin, and point- 
ed. And ſome having heads, for the moſt part 
quadrangular, with a long train, very thick, and 
uniform. | FO 64 
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In ſhort, they appear under a great vat of. 
forms; ſome having beams of light appearing 


a beard; ſome without any ſuch ſtreams = ; = : 1 


them, being in appearance like ſtars. Veny 


equal alſo are they in their magnitudes ; ſ 
pearing like ſtars of the firſt, or ſecond na _ "= 
Ez 


ſome greater, and ſome lefs. 


_—_— 
Seneca relates, that in the time of the empero 
Nero, a comet appeared, whoſe magnitude was ſo 
great, as to equal that of the ſun itſelf. And 
Hevelius ſays, that the comet which was ſeen in _ 
1652, was apparently as large as the moon, but 
of leſs ſplendor, its light being pale * dim, af 
fording a diimal aſpect. —_ 


Concerning the tail of a comet, or that long J 


train of light which often attends them, and occa- 
ſions them to be ſo much taken notice of, aſtrono- 
mers have formed various conjectures. 


* 


Ariſtotle, and his followers, aſſerted it to be a 
exhalation of ſulphureous ſubſtances, ſet on fire iu 
the region of the air, there diverſifying its appear? 
ance, according to the different diſpoſition of this 9 


matter compoſing it. 


Peter Apianus, and many others, ſuppoſed it to 
be nothing but the rays of the ſun, tranſmitted 
through the head of the comet, which he alſo ſup- 
poſed to be tranſparent. 


And Gallileus imagined the tai to be in its own 
nature ſtraight, produced by the ſun's beams, and 
that its appearing to us crooked, when near and in- 
clined to the horizon, was owing to the refraction of 
the viſual rays, as being near the earth, replete 
with groſs vapours. „ 


(28) 


Nut, Sir Iſaac in conſidering theſe opini- 
* 5 FR one obſerves that the tail cannot be conſider- 
dhe effect of the ſun's light, tranſmitted 
= ugh the comet, but by ſuch as are unacquaint- 
; with optics : For the beams of the ſun are not 
darkened room, but in conſequence of the 
eat is reflected from them, by the little par- 

2 = of duſt ond ſmoke, which are always flying 


= but are very faint and difficult to be ſeen in a — 
E- Lair, and in the heavens cannot be ſeen at all, be- 
= cauſe there is not in the etherial regions, any mat- 
-Y err capable of reflecting the light. Nor can we 
1 Wee light as it is in the beams, but only as it is 
= Ehence reflected to our eyes; for viſion is occaſion- 
i . ed only by the rays falling on the eyes, and there- 
fore there muſt be ſome reflecting matter in thoſe 
= parts, where the tails of comets are ſeen. 


Again he obſerves, there are many objections 
againſt accounting for this ſingular appearance by 
xefraction, for the tails of comets are never ſeen va- 
riegated with thoſe colours, which commonly are in- 
"1 ſeparable from refraction. And the diſtin& tranſ- 
= miſſion of the light of the fixed ſtars and planets to 
= the earth, is a proof that the æther, or celeſtial 
9 2 medium, is not endued with any refractive power; 
. 1 and farther, if the tail was owing to the refraction 
; 2 of the celeſtial matter, its deviation from the oppo- 
fition of the ſun, ſhould always be directed to the 
ſame parts of the heavens, when taken in the ſame 
places; but the contrary has been obſerved, both 
of the comet which appeared in 1680, and that 
obſerved by Tycho Brahe, in 1577 ; therefore a 
refractive power cannot be allowed to exiſt in the 
celeſtial medium; but the tails muſt be derived 
trom 


('29 
from ſome reflecting matter contained in the « come 
atmoſphere. 


That vapours may be exhaled by the ſun's heal S 
from the atmoſpheres of comets, ſufficient to fill ſu 
immenſe ſpaces, to which their tails do lometimen fe 7 2 
extend, may be eaſily allowed, when we con 8 oo 


dinary 1 of rarefaction, which our atmoſ- 9 YM 8 
phere is capable of. For it is well known, that 
the air near the ſurface of our earth, poſſeſſes about 
twelve hundred times more ſpace, chan what is oc- 
cupied by water of an equal weight. By calcula- 
tions which have been made, it appears, that a 
globule of air, neareſt the earth, of only one inch 
diameter, if dilated with a rarefaction, equal to 
that of the air at the height of about forty thou- 
ſand miles from the ſurface of the earth, would fill 
up more ſpace than is contained in the whole hea- 
vens, on this ſide of the fixed ſtars. Wherefore 
although we ſhould allow, that the atmoſpheres of 
comets, on account of their thickneſs, may not be 
ſo vaſtly rarefied, yet it is evident, that a very ſmall 
quantity of air and vapour is abundantly ſufficient - 
to produce all the appearances, which are exhibited 
by the tails of comets ; and that their tails are 
reatly rarefied is plain, from the ſtars being ſeen 
to ſhine through them: Whereas the atmoſphere of 
the earth, though illuminated by the ſun, and of 
but a few miles in thickneſs, yet obſcures and ex- * 
tinguiſhes not only the light of all the ſtars, but 
even that of the moon; but the ſmalleſt ſtars are 
feen to ſhine through the immenſe thickneſs of the 
comets tails, without the leaſt diminution of their 
ſplendor, although likewiſe illuminated by the 5 
ſun. 


The 


* 
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he tails of comets aſcend, and are directed to- 
. 05 3 ds that part of the heavens which is oppoſite to 
2 25 8 ſun; this Kepler ſpeaks of as being effected by 
4 5 fun's rays, acting on the atmoſpheres of their 
g We eads, carrying along with them the matter which 
che comet's tail is compoſed of. 


. 5 3 It has been. conceited, chat in matter chere 
nagt be two ſorts of particles, one endowed with 
a principle of levity, and the other with the power 
_ of gravity; and that the matter compoſing the 
_—_— comets tails might be of the former, and that their 
aſcent from the ſun TS: be the effect of * 
levity. 


But it is demonſtrable, that the gravity of all 
terreſtrial bodies, is as the quantity of matter con- 
tained in them, and cannot therefore be either 
greater or leſs in the ſame quantity, of matter, 
wherefore it is more likely that this aſcent rather 
Wo proceeds from the rarefaction of the . which 

„ 5 3 : compoſes the tail. | | 


That the tails ariſe from the heads of the 
comets, and tend towards the parts oppoſite the 
ſun, is farther confirmed from the laws which they 

6. 2 obſerve.; for lying in the planes of the comer's or- 
-. bits, which paſs through the ſun, - they conſtantly 

= deviate from the oppoſition , of the ſun, towards 
C1 the parts which the comets heads have left, in their 
* progreſs along thoſe orbits. And to a ſpectator 
placed in thoſe planes, they appear in the parts di- 
;rectly oppoſite to the ſun ; but as the ſpectator re- 
cedes from thoſe planes, their deviation begins to 
appear, and daily encreaſes. And the deviation, 

c#teris paribus, appears leſs, when the tail is more 
oblique to the orbit of the comet, as well as when 

the head of the comet approaches nearer to 2 

un; 


. 


1 


fun ; eſpecially if the angle of deviation is ci 4 
mated near the comet's head. GE 


Moreover, the tails which have no bt ab : 2Y 
pear ſtraight, but thoſe which deviate, are bende 


into a certain curvature ; which is greater as the de 0 


viation is greater, and more ſenſibly ſeen when the 
tail, ceteris paribus is longer; for in the ſhorter tails M 
the curvature is hardly to be perceived. The angle 
of deviation is greater towards the end of the tail,” ⁵⁶ 
than it is near the comet's head, and that becauſe 
the lower fide of the tail regards the parts, from 
which the deviation is made, and which lie in a 
right line, drawn out infinitely from the fun througty 
the comet's _ 


- Tails that are longer and broader, and which 
ſhine with a ſtronger light, appear more reſplen- 
dent, and more exactly defined on the convex ſide; 
than on the concave ; and it is alſo obſerved, that 
the nearer the comet — to the ſun at ĩt's peri- 


helion, the longer is it's tail, and vice verſa. 
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Upon theſe accounts, it is plain that the tail of 
a comet, is an appearance that depends upon — 
motion of it's head; and not by any means 
the place of the heavens in which the comet is ogg ; 
and that therefore the tail of a comet does not 
ceed-from any refraction in the heavens, but Hom: 
it's own head, which furniſhes the matter chat 
forms the tail. | 


This is the ſubſtance of what Sir Iſaac has de- 
livered concerning the tails of comets, which from 
fundry obſervations, he concluded to be moſt 
conſantaneous to truth: But, nevertheleſs, Mr. 
Rowning, in treating on this ſubject, diſſents from 
him in this particular, and gives it as his opinion, 

that 


= when the ſun's rays have pervaded a conſider- 
ee part of the comet's atmoſphere, thoſe rays 
och fall on one ſide are refracted, or bent towards 
oſe which fall on the ſide oppoſite z and that by 
2 . ens the vapours contained in it, occaſions 
part of the atmoſphere to be viſible to us, 

lich they have not yet paſſed through, and 


2 


3 E 3 E therefore concludes the tail to be that part of 


14 
© = ned. 4579 | | 
_ | 


Upon the whole, the moſt prevailing, and indeed 
the moſt probable opinion now embraced by aſtro- 
nomers, - concerning the tail of a comet is, that it 
is only a vapour ariſing from the body of the comet, 
occaſioned by the action of the ſun's heat in ap- 
proaching near it, after having been a conſider- 
able time very diſtant from it, and thereby, in 
all likelihood, contracted a great quantity of 
moiſture. 


To what has been ſaid may be added the fol- 
lowing particulars, which have been obtained by 
the obſervations of the moderns. 

Comets always appear as moving in a great 
circle of the ſphere, and their motions, generally 
ſpeaking, are ſimilar to thoſe of the primary 

anets about the ſun: In two particulars only, 
they eſſentially differ; firſt, the comets, as has been 
ſaid, move indifferently towards any part of the 
heavens, whereas the planets conſtantly revolve 

through the ſame, paſſing always through the ſame 
conſtellations: And ſecondly, the comets are viſi- 
ble to us only while they deſcribe a ſmall part of 
their orbit, as they approach to the ſun, and after- 
wards recede from it; while on the other hand, 
the ES are viſible during their whole revolu- 
| tion, 


633) 
tion, at leaſt, their orbits are ſuch as admit o 
conſtant viſibility, if not obſtructed by cloud 
or other impediments, incident to the atmoſphe 
of the earth. | \Y * 


Now although the cometary and planetary mo- 
tions differ in theſe two particulars, yet that 
makes no eſſential argument againſt their being 
both obedient to laws which are congruous to each 
other, 
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For, firſt, the impulſive force not being neceſſa- 
rily determined, or confined to any one particular 
direction, but capable of receiving any, there can 
be no cauſe aſſigned, why it ſhould not act from 
right to left, {on left to right, from ſouth to 
north, or from north to ſouth, &c. 


Now as the poſition of the plane in which a body 
moves, with a motion compounded of an uniform 
impulſe, joined to a central force, chiefly depends 
on the uniform impulſive direction; it follows, that 
one ſtar may have a different courſe from that of 
another, the motive force not being compel- 
led to direct it's impulſe one way more than 
another. | 


Secondly, if a planet's orbit - be ſo eccentric, 
that it's diameter when in aphelion, can be ſeen on- 
ly under an angle infinitely ſmall ; that diameter, 
and conſequently the planet, muſt be inviſible 
when in aphelion, and will therefore appear only 
when near its perihelion; becauſe its viſibility de- 
pends both on its diſtance from the ſun, and its ap- 
parent diameter being ſeen under a viſible angle. 
We may therefore ſafely conclude, that every one 
of the comets move in an orbit which is a very ec- 
centric ellipſis, having the ſun in its lower focus 

| and 
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and that their velocity is accelerated and retarded 
F by the ſame law as that by which the planets are 
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= 8 7 governed; and that there is no other theory re- 
1 quired for ſettling the cometary revolutions, than 


- 2 that which is made uſe of for the planetary 
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That the comets are retained in their orbits, 
by the conjunction of an uniform impulſe, and an 
accelerative central force, tending to the ſun, is 
manifeſted by the regular gradations of increaſe 
and decreaſe obſervable in their motions, as like- 
wiſe from the concavity of their curve towards the 
ſun, and more particularly from their apparent 
diameters, velocities, and diſtances, all which do 
evidently appear to increaſe and decreaſe with won- 
derful regularity. 


The motion of a comet continues to grow 
fitter, and its apparent diameter increaſes from the 
time of its firſt appearing, until it has deſcribed 
half the are through which it appears to paſs; after 
which its velocity and apparent diameter gradually 
decreaſes, as it goes through the remaining half, 
the ſame as it before increaſed, ſo that at equal diſ- 
tances from the middle point of the viſible arc, the 
velocities and diameters of the ſame comet are 
equal. And the greater the velocity i is, with which 
a comet moves, the greater is the portion of its 
viſible arc, and vice verſa, : 


All comets are not at the ſame diſtance from the 
ſun, for thoſe which have a quick motion, ap- 

ach nearer to the ſun than thoſe whoſe motion is 
flower. Nor have they a zodiac in the heavens as 
the planets have: but are permitted to range with 
various motions, and diſperſe themſelves all over 
the heavens; and thoſe comets which in their peri- 


helion 
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helion points deſcend loweſt, move the ſloweſt ing 


their aphelions, and alſo aſcend higheſt. * 
| E 
It is moreover evident, that the orbit of a 
comet is not a right line, nor yet a curve, having its 
convexity turned towards the ſun, eſpecially thoſe 
which deſcribe more than 180 degrees; for it is 
impoſſible that an eye ſhould ſee either a right line, 

or a convex curve, under an angle of 180 degrees, 

ler its length, or poſition be what it will, is there- 
fore a curve whoſe concave part is towards the ſun, 

as has been before obſerved. 


The arcs which ſome comets appear to deſcribe 
while viſible to us, are only of 80, or 100 degrees, 
and there are others which deſcribe arcs of 150, 
200, and 300 degrees, &c. 


| Becauſe the comets move in orbits, which areel- 
lipſes ſimilar. to thoſe of the planets, only vaſtly 
more eccentric, it follows that they muſt conſe- 
ſequently have regular periodical returns, and the 
ſame comet will be ſeen ſeveral times; alſo the time 
of its return, together with the circumſtances of 
its future appearance, may be predicted. 


The phenomena of the comets corroborate 
what has been heretofore alledged concerning the 
prodigious diſtance of the fixed ſtars from the ſun; 
for ſome of them aſcend above ten thouſand mil- 
lions of miles higher than the orb of Saturn, and 
are yet at that vaſt diſtance, nearer the ſun than the 
fixed ſtars are; for were it not ſo, they would be 
attracted and drawn towards the ſtars, and thereby 
be prevented from returning again to the ſun. 


Their motions in the etherial regions, do like- 


wile invalidate the hypotheſis, or notion of the 
planets 
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planets being whirled round by the means of vor- 
gices, or whirlpools of fluid matter, .as maintained 
by Des Cartes, and his followers ; for the freedom 
which they enjoy 'in their ſeveral motions in the 
heavenly regions, going in all manner of direc- 
tions, is entirely inconſiſtent with the nature of a 
vortex. MUS 1 | 
It is not poſſible for us to be exact in our judg- 
* ment, concerning the real uſes for which the comets 
were created; but the nature of their ſeveral mo- 
tions, by which they diſpoſe themſelves all over the 
heavenly ſpaces, are ſtrong indications of their be- 
ing ſubſervient to the uſeful purpoſes of enlightning 
and nouriſhing the diſtant parts of the fyſtem. It 
is Iikewiſe farther conjectured, that they may be 
uſeful in affording a freſh ſupply of fewel to the 
ſun and ſtars. We are not without the teſtimony 
of ſeveral obſervations, proving that ſome of the 
fixed ſtars ſometimes diſappear for a while, and 
afterwards are ſeen again with more than uſual 
ſplendor, which gradually diminiſhing, they by 
degrees vaniſh: out of our ſight : this temporary 
inviſibility of the ſtars is thought to. be effected 
by the waſte occaſioned in their ſubſtance . by 
the conſtant emiſſion of their light and vapours, 
which being recruited by the comets, they are 
again revived and ſuddenly appear with extraordi- 
nary brightneſs; - ſeveral inſtances 'of this kind 
aſtronomers have obſerved in the ſtars, and were at 
ſome loſs how to account for this ſingularity. 
Some accounted them new ſtars, but Sir Iſaac 
thinks them to be only old ſtars, renewed by a 
freſh ſupply of matter afforded them by the comets. 


He likewiſe conjeftures that the diſſipation 
which the conſtant emiſſion of light and heat may 


occaſion in the ſubſtance of the ſun, may be _ 
wiſe 
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wiſe ſupplyed by comets ; and that the comet hieh 
appeared in 1680, will by degrees be attracted and 
drawn nearer and nearer to the fun, at every revo- 
lution, till at laſt it may fall upon and enter into 
the body of the ſun: to this he adds, that the va» 
pours which ariſe from the ſun, fixed ſtars, and the 
tails of comets, may at laſt by the gravity of the 
planets, meet and fall into their atmoſpheres, be 
there condenſed and turned into water and humid 
ſpirits, and by the means of a flow, heat, be gradu- 
ally converted into ſalts, ſulphurs, mud, clay, 
ſand, ſtones, and all other terreſtrial ſubſtan- 
ces. 


Ihe ſeas are abſolutely neceſſary to the preſerva- 
tion of the conſtitution of the earth, that the ſun 
may by its heat, exhale from them a ſufficient 
quantity of vapours, to form clouds and diſtil 
into rain for watering the earth, and nouriſhing its 
vegetative parts; and which may alſo be con- 
denſed on the tops of mountains, and run. down 
again in ſtreams, forming ſprings and rivers, and 
by thus circulating preſerve the neceſſary equili- 
brium in the ſeas and fluids belonging to the pla- 
nets. The decreaſe which is made in the planetary 
fluids, by being exhaled in vapours, and ſpent 
upon vegetation and putrefaction, and converted 
thence into dry earth, he ſuppoſes to be continual- 
ly ſupplied and made up to them by the comets. 
He moreover ſuſpected, that the fineſt and moſt 
ſubtle part of our air, upon which our life ſo 
much depends, or as ſome call it the ether, or as 
others ſay, the animal ſpirits, is derived from the 
comets. 


Theſe are ſome of the uſes. to which that great 


man aſſigns the comets ; but the extreme heat, 
prodigious 
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prodigious denſity of their atmoſpheres, and other 

uliar circumſtances attending them, has incited 
Ee to account them as being ſo many hells, or 
receptacles created for confining and puniſhing the 
wicked. Again, ſome are for conceiving them as 
the intended inſtruments for bringing on a uni- 
verſal conflagration, and have ſuppoſed the gene- 
ral deluge to have been effected by a comet. But 
as thoſe unkind reflections which ſome have thought 
proper to beſtow on the comets, are not attended 
with any evidences ſufficient to entitle them to be 
any otherways conſidered than as meer gueſſes or 
conjectures, I ſhall ſubmit it to the choice of the 
reader, either to eſteem the comets as bodies, cre- 
ted by the divine being, for the comfort and ſup- 
port of the ſyſtem ; or to afflict himſelf with dread- 
ful ſurmiſes che ſhall think moſt agreeable ; but 
for my own' part, declare, that I efteem the for- 
mer as the moſt rational, and as moſt conſiſtent 
with the cometary phenomena, the wiſdom and 
beneficence of the divine being. 


Of the comet whoſe return is expected ſhortly. 


Sir Iſaac reckons the period of this comet to be 
about 75 years and an half, allowing it to be the 
ſame as was obſerved in the years 1607, and 1682 
which, by the ſeveral circumſtances attending the 
obſervations made at both theſe times, ſeems very 
probable : or, as others aſſert, has periodical re- 
turns of 75 years at one time, and 76 the next, 
and ſo on alternately ; and muſt therefore have 
made upwards of 70 revolutions ſince the creation, 
accounting from the Moſaic æra. This comet 
has a retrograde motion, and according to doctor 
Halley's accurate computations, in 1607 it deſcrib- 
ed an orbit, whoſe aſcending node was in 20 de- 


grees 
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grees 21 minutes of Taurus, and the angle of its 
inclination to the plane of the ecliptic, was 17 de- 
grees 2 minutes; the time of its being at its near- 
eſt diſtance to the ſun, October 16th, at 5o minutes 
after 3. And ſince that in 1682, Doctor Halley's 
computations make its aſcending nodeto be then in 
21 degrees 16 minutes and a half of Taurus, the 
inclination of its orbit to the plane of the ecliptic 
17 degrees 56 minutes; the time of its ariſing to 
the perihelion, September 4th, at 39 minutes after 
7 3 which computation. grounded upon Sir Iſaac's 
Theory, differs from the nice obſervations of Mr. 
Flamſtead, only 17 minutes. This comet is de- 
{cribed as appearing in the evening, its orbit moſt- 
ly in the form of a great circle, at laſt bended a 
little towards the ecliptic, its head of an unequal 
roundneſs, here and there exuberating but its 
ſplendor fo great that it might, with reſpect to its 
light, be compared with ſtars of the firſt or ſe- 
cond magnitude; its tail ſomewhat long and thick, 
projected with a little deviation againſt that part of 
the heaven, oppoſite to the ſun, appearing like a 
flaming ſword or lance, about 7 degrees m length. 


In 1682, Mr. Flamſtead obſerved the leaſt ap- 
parent diameter of its. head, by the micrometer; 
and found it to be about 2 minutes ; but the nu- 
cleus or ſtar in the- middle ſcarcely amounted to a 
tenth part ſo much; thetefore its diſtance was then 
about 621 millions, 600 thouſand miles from the 
ſun. The aphelion diſtance of this comet from 
the ſun, is to the earth's mean diſtance, as 35 to 
1; that is, the comet when in aphelion is about 2 
thouſand, 835 millions of miles from the ſun. 
In 1531, this comet was alſo ſeen; the inclination 
of its orbit to the plane of the eliptic was then 17 

degrees 
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degrees 56 minutes, and the time of its being in 
perihelion, was towards the latter end of October. 


In the year of Julius Cæſar's death, ante Chriſti, 
44 years, there appeared a remarkable comet in 
the month of September : and after that again, 
anno domini 531, when Lampadius and Oreſtes 
were conſuls of Rome, and again, in 1106 in Fe- 
bruary, Ind laſt of all in December 1680, which 
had a very long and remarkable tail, only at Cæſar's 
death, the tail was not ſo very conſpicuous, by 
reaſon of the earth's poſition at that time. The 
period of this comet is reckoned 575 years, and 
may be expected again in 2255. It approached 
very near the fun, was prodigiouſly heated, &c. 
as has been obſerved before. 


It is alſo ſuſpected, that the comet which was 
ſeen in1661, is the ſame asthat which before appear- 
ed in 1532. 


Among the many comets, which are ſuppoſed 
to be in the world, theſe three are the only ones, 
of which we can as yet pretend to form any ra- 
tional gueſs, concerning the times of their revolu- 
tions or future appearances. 


It has been lately affirmed, that if the comet 
whoſe appearance is ſoon expected, ſhould happen 
to be in its deſcending node on the 12th of May, 
that our earth will then be in a dangerous ſitua- 


tion, by being involved in the hotter and denſer 
part of its tail. 192 © 


The hiſtory of comets, imperfect as it is, affords 
us inſtances of comets having paſſed near the earth, 
without effecting any dreadful prodigies of miſchief. 


And 
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And Regiomontanus mentions one that appeared 
very near the earth in 1472. It entered our region 
the 21ſt of January, with ſpeed haſtened to the 
ſun, with an apparent motion of. 40 degrees, in 
a day; was little more than 30 days in paſting to 
its perihelion from the time of its firſt ap- 
pearance; and which owed its extraordinary ap- 
parent velocity to its vicinity to the earth. And 
by what has been already ſaid, it is plain, that 


the divine being has been obſervant of the conſe- 


quences, reſulting from the diſpoſition and mo- 
tions of the ſeveral bodies which compoſe the ſy- 
ſtem of the univerſe, and diſplayed infinite wiſ- 
dom and contrivance in the laws, which are con- 
ſtituted for governing and preſerving them, each 
in their reſpective courſes. Why ſhould it then 
be thought that this comet, after ſo many periods, 
ſnall this time in particular, prove ſo fatal a viſi- 
tant? And. why this comet more than any of the 
reſt ? It is far from being the largeſt *, the hotteſt, 
or in any other circumſtances remarkable above 
the others, except that the ſhortneſs of its period 
renders its viſits more frequent, and that it is the 
firſt whoſe coming is expected from aſtronomical 
prophecy. Had the aſtronomy of comets remain- 
- edin the doubtful ſtate of former times, 'we might, 
indeed, have retained the fears which were then em- 
braced, but ſhould have been utterly. incapable of 
entertaining ourſelves with the ſuppoſition of enjoy- 
ing their dreadful effects, on any certain day. 


* Comets have been ſeen apparently as large as the moon. 


> SIR 


( 


SIR ISAAC NEWTON's 


DEFINITION 
er mms 


SUPREME BEING of the 
UNIVERSE. 


HE moſt beantiful Jon of the fan, 17 


Ss + *#* 


mere e Gale ways ſuch as could 1 0 
only from the counſet and dominion of an intelli- 
gent and powerful bein This being governs 
all things, not as the 150 of the world, but as 
ford over all: and on account of his ion. 
he is wont to be called Lord God, or Univerſal 
Ruler. For God is a relative word, and has reſpe& 
to ſervants ; and Deity is the dominion of. God, 
not over his own body, as thoſe imagine who fancy 
God to be the ſoul of the world, but over ſervants. 
The ſupreme God is a being eternal, infinite, ab- 
ſolutely perfect; but a — however perfect, 
without dominion, cannot be ſaid to be Lord God ; 


for we ſay, my God, your God, the God of Iſrael, 
the God of Gods, and Lord of Lords; but we 
do 
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do not fay, N my Eternal, your Eternal, the Eter- 
nal of Ifrael, the Eternal of Gods; we do not 


ſay, my Infinite, or my Perfect: theſe are titles 
which have no reſpect to ſervants. The word God 
ufually ſignifies Lord; but every Lord is not a 
God. It is the dominion of a ſpiritual being which 
conſtitutes a God; a true, ſupreme, or imaginary 
dominion, makes a true, ſupreme, or imaginary 
God. And from his true dominion it follows, 
that the true God is a living, intelligent and pow- 
erful being; and from his other perfections, that 
he is pre or moſt perfect. He is Eternal and 
Infinite, Ommipotent aud Omniſcient; that is, his 
duration reaches from eternity to eternity; his 
preſence from infinity to infinity; he governs all 
things, and knows all things that are or can be 


done. He is not eternity or infinity, but eter- 


nal and infinite; he is not duration or ſpace, but 


he endures and is preſent; he endures for ever, 


and is every where preſent; and by exiſting al- 
ways and every where, he conſtitutes duration 
and ſpace. Since every particle of ſpace is al- 
ways, and every indiviſible moment of duration is 
every where, certainly the maker and lord of all 
things, cannot be never and no where. Every ſoul 
that has perception is, tho' in different times and 
in different organs of ſenſe and motion, ſtill the 
fame indivifible perſon. There are given ſuceeſ- 
five parts in duration, co- exiſtent parts in ſpace, 
but neither the one nor the other in the perſon of a 
man, or his thinking principle; and much leſs can 
they be found in the thinking ſubſtance of God. 
Every man, ſo far as he is à thing that has per- 
ception, is one and the ſame man during his whole 
life, in all and each of his organs of ſenſe. God 
is the ſame God, always and every where. He 
is omnipreſent, not virtually only, but alſo ſub- 

G 2 ſtantially; 
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ſtantially ; ſor virtue cannot ſubſiſt without ſub- 
ſtance. In him are all things contained and moved; 
yet neither affects the other: God ſuffers nothing 
from the motion of bodies; bodies find no re- 
ſiſtance from the omnipreſence of God. Tis al- 
lowed by all, that the ſupreme God exiſts neceſſa- 
rily ; and by the ſame neceſſity he exiſts always and 
every where. Whence alſo he is all ſimilar, all 
eye, all ear, all brain, all arm, all power to re- 
cCeive, to underſtand, and to act; but in a manner, 
not at all human, in a manner not at all corpo- 
real, in a manner utterly. unknown to us. As a 
blind man has no idea of colours, ſo have we no 
idea of the manner, by which the all- wiſe God 
rceives and underſtands all things. He is ut- 
terly void of all body and bodily figure, and can 
therefore neither be ſcen, nor heard, nor touched: 
nor ought he to be worſhipped under the repre- 
ſentation of any corporeal thing. We have ideas 
of his attributes, but what the real ſubſtance; of 
any thing is, we know not. In bodies we ſee only 
their figures and colours, we hear only the ſounds, 
we touch only their outward ſurfaces, we ſmell 
only the odours, and taſte the ſavours ; but their 
| inward ſubſtances are not to be known, either b 
our ſenſes, or any reflex act of our minds; muc 
leſs then have we any idea of the ſubſtance of God. 
We know him only by his moſt wiſe and excel- 
lent contrivances of things, and final cauſes ; we 
admire him for his perfections; but we reverence 
and adore him on account of his dominion. For 
we adore him as his ſervants; and a God without 
dominion, providence, and final cauſes, is nothin 
elſe but fate and nature. Blind metaphyſical ne- 
ceſſity, which is certainly the ſame always and 
every where, could produce no variety, of things. 
All that diverſity of natural things which we find, 
| ſuited 
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ſuited to different times and places, could ariſe 
from 8 the ideas and on of a bein; 
neceſſarily exiſting. But by way of allegory, G 
is ſaid to ſee, to Feet, to la, to 105 7 hate, 
to deſire, to give, to receive, to rejoice, to be an- 
gry, to fight, to frame, to work, to build. For 
all our notions of God are taken from the ways of 
mankind, by a certain ſimilitude, which, tho' not 
perfect, has ſome likeneſs however. 
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CONCERNING THE 


ORIGIN of MATTER. 


| 5. ſeems probable to me, that God in the be- 
ginning formed matter in ſolid, maſly, hard, 
impenetrable, moveable particles, of ſuch fizes 
and figures, and with ſuch other properties, and 
in ſuch proportion to ſpace, as moſt conduced to 
the end for which he formed them; and that theſe 
rimitive particles being ſolid, are incomparably 
1 5 than any porous bodies compounded of 
them; even ſo very hard, as never to wear or break 
5 ces: no ordinary power being able to divide 
what God himſelf made one in the firſt creation. 
While the particles continue entire, they may com - 
poſe bodies of one and the ſame nature and texture 
in all ages: but ſhould they wear away, or break 
in pieces, the nature of things depending on them 
would be changed. Water and earth compoſed of 
old worn particles, and fragments of particles, 
would not. be of the ſame nature” and texture now, 
with water and earth, compoſed of entire parti- 
cles in the beginning. And therefore, that nature 
may be laſting, the changes of corporeal things 
are to be placed only in the various ſeparati N 
an 
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and new aſſociations and motions of theſe per- 
manent particles; compound bodies being apt to 
break, not in the midſt of folid particles, but 
where thoſe particles are laid together, and only 
touch in a few points. 


Hence may the reaſon be aſſigned, concerning 
the diverſity of bodies. For particles which touch 


one another by large ſurfaces, by a mutual at- 


traction of their parts, compoſe a very hard body. 
Particles which are not ſo ſtrongly attracted or en- 


tangled with each other, compoſe a body which is 
brittle, 


If they touch one another in leſſer ſurfaces, then 


the body is not ſo hard as the brittle, but may be 
more ſolid, if they only approach each other with- 
out being one under another, the body is elaſtic, and 


will ſpring to its priſtine form; if they lip under 


each other, the body is ſoft, and eafily ſubmits 


to any colliſion, or ſtroke, as that of a hammer, &c. 
if they ſcarce touch one another, *tis a crumbling 


body, or one whoſe parts may be eaſily ſeparated , - 


if they are ſmall, round, flippery, and eaſily agi - 
tated by heat, it is then a fluid body ; if the par- 
ticles are of - an equal ſurface, and hooked or en- 


tangled one with another, *tis then a flexible or 
pliant body, &c. 
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